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ARSTBACT

The obsarvations praviously reported relating to the ancigenic char-
asterietics of an scid coupled conjugate of paralytic shallftah potlaon and
formalintzad bovins savum albumin (rar-m-lu) have baan gonfirmed, This
sntisen alicits wesk antibody respomsss in rabbits whish mey ba dememsrraled

by srscinitin resctions hatwean ssrus And Romniosous Sntisen sad by tha ara.
tactive capacity of the asvum agatast the lethal efdects of PAF Ln white mlas,
Addicional studies on tha chamical state of P3P in ., catanAlls ond
toxlc clanm siphona hava fatled to unnovar any avidancs to indicate that tha
PAP existe as a stable protetn conjugate, The apparent differancan in
toxtaicy of PAP (aonldted hy the ssvaral raahniquas smployed can be accounted

for larguly by tha influante of pH on the towlcity of PBP,
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HAPTENIC PROPERTIES OF PARALYTIC ZMELLFISH POISON

I. Introduction

In a previcus quarterly report (1) evidance was presented to indicata
that conjugatas of paralytic shellfish poison and formalin treated bovins
ssrum albumin (PAP-RCRO-BSA) elicited production of satibodias in rabbits,
Tha serum from rabhits vhiah vas capable of precipitating the homologous
antigen was found also to be capadle of protacting white mics against the
lachal affacte of paralytic shallfish poisom (PAP). The experimsntal por-
tion of this veport includes & summary of the studies confirming amd extend-
iag thess cbasyvationn, sows addirional information on tha aature of PP
in tomic clams and gomysulszz setepgiis, od = report on the fzclation and
purification of F5? Irom toxic olam aiphons.

1. Exparimantal

In view of the successful produstion of rabdit antigerus capable of
neutralizing tha toxic affants of PSP sn reported last quarter, addittonal
studies wers cotducted to datarmine the repraducibility of thase reaults,

Bix 5-1b, rabbits wers started on an lesunimation prograc amploying
an antigan prenaratinn and injaction achadula tdantieal tn rhat nravinnaly
described in the Seventh Quarterly Report (1), Three of theses rabbits
rvaceived a total of 20 injactions of antigen (equivalent to 30 mg., of BSA
protein) . 7Triel bleedings and titratiocns for pracipitating and nautralir-

ing antibodies were made after the animals received 25-and 50-mg, doses..




The three remaining rabbits died during the course of ivemunization as
follows: rabbit 20 received 25 mg. (10 injections) and died of unknown
causes during the 7-day interval between the 10th injection and trial
bleading-serum was not available; rabbit 22 received 22.5 mg. (9 injections),
died within 10 minutes aftar 9th injection and serum was not collected;
rabbit 23 received 30 mg. (12 injections), was found dead 2 days later

at the time the 13th injection was to bs administered, and sexium wae

not available.

In order to facilitate a wors tomventional imsinimation schadule
and raduce tha man-hours assoc{ated with preparing frash antigen prior
to each injection, tha antigan was lyophilined, stored né ~10° C., rea-
songtituted to volume, and injected at the 2.5 ng, (1.0 ml,) antigan
protein level, This preparation proved to bs guits tomie ta rakhies
whan sdministersd intravanously or whean injacted subcutansously with
Fraund 's adjuvant,

The rasults of titrations of sara collacted from the rabbits
which raceived a total of 25 mg. and 50 mg, of antigen protain ara shown
in Tablas I and IX respectively, These data reveal that ganarally poor
antibody raspense as measured by precipitin reaction was alfcited by the
antigen., This finding s comparable to that reportad last gquarter, ¢(mna
rabbit out of the three displayed good titer after 15 =g, was adainistersd

but displayed little, if any, increass after administration of an addi-

tional 25 mg.




Teats were also performed with these sera to determine whether
antibody capable of neutralizing PSP was formed, One ml, of undiluted
serum number 19 (after 25 mg. imwunization) was found ro protect 19~ to
2l-gram mice (Hamilton Laboratories) againat 0.3 micrograms PSP per ml,
when adwinistered 1.P, Serum obtained from radbit 19 prior to immsuniza~
tion did not provide any protection to the mice (8as Tabls III), Serum
from rabbit 19 collacted after a total of 30 mg, antigen protein had hean
injected also protectsd wice vhen administarad as a 1.0 ml, !;!. injsction,
Dilutions of this same serve (L12, 113, and 113) did not prevent degth of
mice, but extended death times wars cbsearved in celation to the dilution
used (Ses Table V), Ssra from vabbdity 18 and 11 (Bes Tubls V) d1d not

protect mise, and daash iimaz zlishels im azozsz of thoss notad fsv shs

Thaae deta, togathar with those taported fn the Beventh Quarterly
faport (1) indicate PAP-HCHO=B8A antigen is capabls of sliciting soms
neutralining sntibody for texin, Mowsver, it asppears toc be & weak anti.
gon and diescciates readily with the ralaass of sufficiant toxin to kill
the test animals unlass extrama caution Ls axarcised tn handling tha
antigan, Bacause of these difficultiss, littly serum has basn collectad
to dats, and additfonal studies on alternate testa for dtn&nn:ra:iug anti-
body to PSP have not basn accosplished, At this point, it {a diffticult to
asgase the marits of this antigen, The fnconsietent davalopment of anti-
bodien'among test rabbits is obsurved too often to ba {gnored, On the

other hand, tha development of protective antibodies by a few rabbits
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dictates that this type of antigen preparation be pursgued further, Ac-
cordingly, six additional rabbits are pressntly receiving injections of
freshly prepared antigen. It is anticipated that sufficient sera will
be obtainad from these rabbits to permit sdditional immunological
invastigations.

Attempts wers made to {immunize rabbits with aqueous sxtracts of
Gonyaulex catanslig cells as follows: 1.0 g. of wet, packed calle vas
homogenined {n a Kootes K-8834%, 5isns C (Duall) tissua grinder to yleld
approximately 99% cellular disruption. The homogenate was diluted 1:20
in distilled watar, cantrifuged at 10,000 g, for 10 minutes in the cold,
and the auparnata filtared through an ultra-fine sintered glase filcter,
This extract was assayed for PSP concentration by mesns of ths mouse test
and found to contain appromimatsly 10 wmicrograms of PEP per ml, This
tndicated the sriginal packed cells contained at lasat 200 wicrograme of
PP par gram. Bavaral 3= to O=-1b rabbits wers injected with this material
via various routes and at various volume levals, and it was found that
inicdal 1.0 ml, I,V., or subcutanaous injsctions warae lathal, Intraparitoneal
injeationa up io )},V-ml, volumes were tolerated, Conssguently, three rab-
bite wate lmmunined with this antigan by adminiatering 1,5 wl, I.,P, injec-
tiona on an avery-othsr-day schedula, Rabbit numbar 12 receivad & total
of 16 injactions (aquivalant to 240 wmicrograms PSP) and crui bleadings
and titrations ware made after 4, 8, 12, and 16 injections, During the
courss of imsunimation, severa fibromas davelopad at tha sites of injec-
tion in the ouwecls wall covering the peritoneal cavity, The animal has not
been sacrificed to date, and it is difficult to ascertain the sxact location

alyn




of thease masees by external examination. Two additional rabbits (numbers
16 and 20) received respectively 60 micrograms and 45 micrograms equiva~
lence of PSP by means of a similar injection echedule, Rabbit number 16
developed severe, mucoid diarrhea after 3 injections; whereas, rabbit num-
ber 20 developed the same syndrome after 4 injactions. Injections were
discontinuad on thess rabbits in an effort to slleviate their distress,
Both rabbits ware bled 7 days following the last injection (15 ml, by
cardiac puncture), Rabbit 16 died t“res days after bleeding and rabbit
20 ona day after bleeding. At the time of death, both rabbits wers suf-
faring from diarrhea, and both had davelopad tha fibromas deacribed abovs.
The sara obtained from theso rabbits ware titrated for precipitin
titar against tha homologous antigsn and FEP=NCRO=BSA, 'Thass rasults ars
shown in Tabla VI and indicate that the matarial (a not wary satiganic and
antibodies produced to Lt do not react with the conjugated PEF-ECHO-BSA
antigan., These sera wers alec vaed to protact mice in nautralimation tests

with no succass (Sea Table VII),

Praparation of antigen.

All PSP=HCHO-BSA antigen used in the i{meunological stuwdies thus far,
including those preluhtcd herein, has busan prapared according to the
procadura outlined in the Seventh Quartarly Report (1), unless otharwise
apaci fied.

Since preparation of small quantitites on & bi-weekly basia is incone

venient and time consuming, the feamibility of preparing large quantitites




of lyophilized antigen i{s presently under investigation, It is believed

that storing the antigen preparation in a dry form may inhibit the pre-
vioualy observed dissociation of conjugated PSP from its protein carriar,
Thus far, some success has been attained, It has hean possible to lyophilize
a dislysed PSP-RCHO~BSA preparation and redissolve the dried powder, Initial
intravenous injections into rabbits of thess redissolved antigens have often
resulted in death, Howsver, tha mouss bioassay of the reconstituted antigen
{rdicates a toxicity squivalent to 2 ug/ml. of PSP, Although this amount

o! poiscn would not be expected to ba fatal to rabbits, there may be further
rapid dissociation of poison following injection, Also, when a dried anti-
gen is redisnolved, (ts initial toxmicity doubles in lass than one hour vhen
hald at 23°C,, indicating very repid dissocistion of PSP undar thase com-
ditions, 1In addition, the redissolved antigen showa a markad tendency to
danatura slowly with tima and rapidly with moderats agitation, 7The texice
affects of this denatuxation have not yet been determined, 7Tt Ls svident
that sdditional work will be required to detarmine the relative toxicities,
protein atabilitien and rates ol PSP dissoclation {n lyophilined and non-

lyophilined antigen praparatioma,

tudies the o opl stete of PRP in toxic clem piphons.
In the last report (1), a sumsary of studies on the dialysability of

PRP contained in 0. catenella was Presented. These rasults indicated that
Pap does not exist as a stable protein conjugate in thess cells as receivad

in the fromen state, S5imiler studies on the chemical state of the poison




in toxic clam siphons have now been undertaken, These studies revealed

that when ground frozen clam siphons were dialyzed 24 hras, at 25°C,, there
was quantitativa recovery of PSP in the dialysates, indicating that, as

in the case of frozen G. catenella cells, PSP does not exist in a stable pro-
tein conjugatad form in toxic clam siphons.

While the dialysis studiss described above wars of considerabls value
in cbtaining avidance for the pressence ar absence of PEP-protein comjugatss
in G, getenalla cells and toxic clam siphona, any such conjugates sctually
presant could ba expectad to be labile to hydrolysis. Hence, the poseibility
remained that the langthy snd rigorous dialysis procedurss employed could
hava rasulted in hydrolysis of such conjugaces veasulting {n the releass
of frre disivsabla shallfizsh potson. In an affort to deterwmine vhather such
did oeour 1n the owew uwi ioRis ciam z2iphons, addivienal mors direct and
rapid experimantal methods were employed. The most extensive of thesa
atudies ware on the tonic properties of saline sxtracts obtained from aalins
suspansions of hompganinad clam eiphons, Thess extracte were obtained by
suspending 2-3 g5, of homoganined alsm siphon tiswaua in physiclogical saline
to 8 total volume of 25 ml,, centrifuging At 7300-8000 rpm for twanty
minutes and decanting tha somewhat opalsscant supsrnatant. This procsdure was
carried out &t 0-5°C, and 239-30°C, and in both casas the PSP was avenly
dintr{buted batwean tha solid and l{g id phases. Howavexr, as shown in
Table VIII, bioassay of these extracts without acidification resulted in
an apparant toxicity of only 73-78% of that potantially available upon acid
hydrolysis of the sama extracts,
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This effect could be due either to the prasence of PSP conjugated
protains having reduced toxicity or to the pH effect on the bioassay. In
order to determine whether the ascluble proteins contained conjugatad PSP,
they were precipitated under non-acidic conditions, acid hydrolyzed and
bioassayed, Whan these pracipitates were obtained either by boiling five
minutes or by lead acetate precipitation in the cold (5°C,), they contained
no wore than 10% of the total PSP available in the salins extracts, This
small amount i{s regarded as insignificant and could be the result of
simple physical adaorption on the precipitatss and incomplete washing,

The low toxicity of protein pracipitates obtainsd undexr non-acidic con-
ditions i(ndicated that the pH effsct in the bioassay may be involved in the
low apparant toxiaity of sslins extracts ohan assayed without acidification,
Studias on the sffect of pH on tha toxicity of puritied P5F were undsriaken
in an affort to datermine vhether this effect could account for the results,
Two solutions of purified PSP wara made up in identically tha sams way, axcept
that ona (Solution A) was wade up at pH 4,50 and tha other (Solution B) at
pH 7,23, Thess soclutions wers bicassayed pariodically for sixteen days,

As shown 4n the Teble IX the toxicity of Solution B at pit 7.2% dropped to
78% of its original in ons day and remainad constent theresaftar, Solution
A retained Lts oxiginal toxicity during the ¢ntire time, On tha sixtaanth
day half of Solution B was acidified to pH ], The toxicity then increaasad

Thase data indicate that the effact of pH on rthe toxicity of PSP can
account for tha low apparent toxicity observad in unacidified saline extracta

of clam siphon tissue,
-8




IIT. Projected Research for First Quarter, FY 1963

In view of the protection afforded wmice against the lethal effects
of paralytic shellfish poison by the sera from rabbits injected with
PSP -HCHO-BSA, studies will be extended on the nature of the antibody
resporses ealicited by these antigens. Tnchniquea will also be investi-
gatad to reduce toxicity and to impart better antiganic properties to

these conjugates.
IV. ZIsolation and Purification of Paralytic Shellfish Poison

To date 1010 pounds of toxic clam siphons have bsen recaived from
Alaska, Assuming 70% yield in the purification process, these siphoma
TapTaseny the eqrivalent &f aksut §.8 grams of purdfiad 98P,

A procedurs nas besn deveiopwi 5t the isslatiom and wurificatien
of the poison which utilines the bast featuras of the mathods described
by Schants at al (2) and those developed in conmnection with the quantita-
tive chemical aasay procadure of McParven et al (3), DRBriefly, the process
consiste of

{a) preparation of a trichloroacstic acid axtract of clem siphons,

(b) absorption and alution of tha extract on IRC 50 {on exchange
column at pR 3.2,

{e) absorption and elution of the firat column eluata on the GC 50

ion exchange column at pH 5.2,

-




(d) conversion of second column eluate from an aqueous to an
alcoholic solution,

{e) chromatographic purification of the alcoholic solution of
PSP on an activated alumina columi,

(f) concantration and drying of the purified alcohol extract,

Ons 100-1b lot of ground clam siphons has baen partially purified
by passing through the IRC 50 and GC 50 iom exchange columna, Some loss
of poison was exparianced due to the operation of the column at abovae
optimom flow rates and as a result of a migcalculation related to the
capacity of tha zic 50 resin, It is balieved that thess difficulties hava
now been ovarcome and tha second batch of clem siphons is being put through

tha initial purification step, Aleo the partially purifisd PSP from the

(4 T}

first lot 48 Ddaing carried through the remainiug sleps., Thuz

e ol
B mitww -

appaar to be no unforaseen difficultieas associated with this phase of the

purification procass,

V. Refarances

1. Beventh Quartarly Report of Prograsa (January 1 - March 30, 1962)
Ressarch Project Number 4B04-14.004, Order Numbar FDO-3013,

2, Schants, E,J,, Mold, J.D., Stangat, D,W,, Shavel, J., Rie}, 2.},
Bowden, J,P,, Lynch, J,M., Wylar, R.8,, Riagel, B,, and Sommar, H.
Paralytic Shalifish Poison, VI. A Procedurs for the Isolation and
Purification of the Poison from Toxic Clam and Mussel Tiasuee.

J.A.C.8,, 79:5230, 1957,
3, McParren, %,F., Schantx, E.J., Campbell, J.R., and lawis, K,R,, Chemical

Datermination of Paralytic Shellfish Poison in Clams, J.A,0A.C. 41:168, 15958,




Table T

Precipitin Titer of Rabbit Anti PSP-HCHO-BSA Sarz after
Imxnization with 25 mg, of PSP-HCHO-BSA Antigen Protein

Serum | Antigens Dilutions of Antigens
No.¥ | 0.4 mi./ewbe i ol (el s8] 1016 [ 1032 1:64 [ 15128 1:296 ] 1:512] 111024
PSP-RCHO-38A S T R O B Bt * + +
18 |
RCHO-BSA - - - + + + + + + +
PAP-HCRO=DSA - - * 2+ b+ b+ 3+ 3+ 24+ +
19
RACHO~BSA - - + + 2+ &+ b4 I+ 24 +
. PEP-HCRO-BSA N P T Y . . i
1
HCHO- B84 iR e : .

"Sarum diluted 1:5, 0.4 ml, par tube,

ferum-galine controls negativa,

Antigen-saline controls negative,

wlle




Table

II

Precipitin Titer of Rabbit Anti PSP-HCHO-BSA Sera after
Immunization with 50 mg. of PSP-HCHO-BSA Antigen Protein

Sarum Antigens Dilutions of Antigen
No.* | 0.4 ml,/tube 1:2) 1:6] 1:81 1:1601:3211:64 | 1:128]1,256]1:512]1:1024 |
PAP-HCHO-BSA - -1 - - - - - . - -
18
HCHO-BSA -1 -1 = . - - - - - -
PSP ~HCHO-BSA I+ - + - b+ b4+ G+ be 3+ +
19
HCHO-B3A 3+ + 2+ 44+ 44 1 4+ 2+ + + -
PSP -HCHO-BSA =] =] + - - £ + ] 24 . -
21
ECHO-BSA SO I N P B TS + ’ + + - .

*Sarum diluted 1:5, 0.4 ml, par tubse,

s.;uu-n.Xinc controls negative,

Antigen-saline controls negative,




Table III

Passive Imnunization of 19 to 21 g. White Mice to PSP by IP Injection
of Rabbit Anti PSP-HCHO-BSA Sera Produced in Response to 25 mg.
of Antigen Protein

Dilution of (b)
Serum Injected(a) Mouse Number Time of Death
Rabbit 19 prnimnunizatibn 1 4 min, 10 sec.
Rormal serum 2 7 min, 20 sec.

3 6 min, 10 sec,
Rabbit 19 serum ‘; ho :::::
Undilutad
7 6 Ko death
Rabbit 19 serum : 3y g‘{ sec.
Diluted 1:2 . sac,

9 26 min, 24 gsec,

10 Ro death
Bakhit 10 sarum ‘e 16 ewd 4

Ax ae AR, 2 sers
Piluted 1:3 12 16 min, 33 sec,

13 14 wmin, 32 sne.
Rabbit 19 serum 14 14 win, 49 aac,
Diluted 1:3 15 14 min. 19 sec.
Rabbit 19 serum(c) ;‘7’ Ro :.“::
Undiluted o ces

18 No death

16 6 min, 0 sec,
st.rilﬂ dil:illﬂd 17 5 -1n. Aa gac,
Water 18 6 min. 12 sec,

(8) Mice received two 1.0 ml. IP injections of serum; 1,0 ml, Z4/nours prior
to challenge followed by a second 1.0 mi. dose 4 hours prior to challenge,

(®) Mtce vere challenged by IP injection of 1.0 ml. of aqueous solution of PSP
containing approximately 0,289 micrograms per ml,.

ccaived ons 1.0 ml. ¥P injection of serum 4 hours prior to challenge,

13-




Table IV

Passive Immunization of 19 to 21 g. White Mice to PSP by Injection of Rabbit
Anti PSP-HCHO-BSA Sera Produced in Response to 50 mg., of Antigen Protein

Piluti f
Serumuln;:c:ed(l) Mouse Kumber Time of Death(®
1 No death
Rabbit 19 serum undiluted 2 No dasth
3 Ko death
4 24 min, 7 sac,
Rabbit 19 serum diluted 1:2 ) 19 min. 48 aec,
6 20 min. 0 sac,
7 8 min, 11 aec,
Rabbit 19 sarum diluted 1:3 8 12 min, 22 sec.
9 17 min, 10 ssc.
10 6 win, 17 nac.
Rabbit 19 saruvm diluted 1:5 11 7 wmin, 37 sac,
: 12 7 min, 40 sec.
13 No death
Rabbit 19 serum undiluted(c) 14 No death
15 Ho death
16 3 min, 29 sac,
Sterile dintilled water \7 & min, 55 mec,
18 L min, 93 gec,

(8) Mice received two 1.0 ml. IP injections of sarum; 1,0 mi. 24 hours prior to
challenge Eollowed by a second 1.0 ml. dose 4 hours prior to challenge,

’

(1) Mice were cnasienged by iF anjewiion of 1.0 ml of amnanna antution of PSP
cnntaining approximately 0.299 micrograms per mi,

{€) Mice received one 1.0 ml. IP injection of sarum 4 hourm prior to challenge.
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Table Vv

Passive Immunization of 19 to 21 g, White Mice to PSP by Injection of Rabbit
Anti PSP-HCHO-BSA aud HCHO-BSA Sera Produced in Response to 50 mg.

of Antigen Protein

“Typw of Hferum

Injected Undtlutqd(’) Mouse Number Time of Daath(b)
1 8 min, 29 sec,
Radbit 18 Anti PSP-HCHO-ASA serum -2 8 min. & sec.
3 7 min. 36 sec.
] 9 min, 27 sec,
Rabbit 21 anti PBP-UCHO-BSA serum - ] 2 min. 29 sec.
6 12 min. 24 wsec,
1 6 min, 56 nec.
Rabbit 6 anti AOHO~BSA saTum 8 8 win, 3 sec,
3 s min. 20 gor.
10 3 win, 29 sac,
starile distilled water 131 6 min. 55 mn,
12 & win, 33 seg,

(8) Mice received two 1.0 ml, IF injactions of serum; 1,0 ml. 24 hours prier to
challenge followed by an sdditional 1,0 ml, doss &4 hours prior to challange,

(6} Mice ware challenged by IF injection of 1.0 ml, of squecus solution of PSP

containing approximately 0.399 micrograms pur mi,
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Table V1

Precipitin Titer of Rabbit Sera Produced in Reaponse to 1.P., Injections
of Gonyaulax catenella cellular Homogenate Diluted 1:20 in Wacter

Serum numbar*

Antigens Dilutions of Antigens
0.4 1:;211:4] 1:8[1:161:3211,64{1:128711:256]1;512 11:1024
12 - after G,cntcnolln- + + + | + + - - - - “
raceiving
60 micrograms PSP-RCHO-BSA - - - N . . . .
D8P _equivalent,
12 - after G.catenslla + +* + | 2 | 2+ | 4+ + + - “
recelving
120 micrograms PSP-HCHO-BSA - - -~ 1 - . - - - - -
aquiyslant,
12 - afver G.catenelln + + + ] &+ ﬁ+ & |+ 4 - -
receiving _
180 micrograms PSP-HCHO-BSA - - -1 - - - - - - -
12 - afrey ¢.oatenells + * sl 2l 0!l Wi+ + . -
recsiving
240 micrograma PSP ~RCHO=BEA - - -} - - - - . - .
{ _PBF aquivalent.
16 - after G.catenalla + 4 T " " » B - -
recaiving
60 microgramg PEP-HCHO-HEA - - “f - - - - - - -
DSk _equivaiont,
20 = after g.oateanslla - “ -1 + + £ - - .
raaelving
5 43 micrograms . PSP-HCHO-BSA - - -1 - - - - - . -
RSP squivalent : }

*Serum dikuted 1:5, 0.4 ml. per tube,

Cavivn malina and ln!‘isnn Illinh controla nagative.

-16-
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Table VII

Passive Immunization of 19 to 21 gram White Mice to PSP by Injection of
Rabbit Anti Gonyaulax catenella Sera

Serum 1njact.d,und11uted(‘) . Mousa Number ° Timéd of Death(b)
Rabbit 12 antiserum producad in 1 7 min, 15 aec,
yYesponsa to 240 uicrograns PSP 2 5 min, 2 seac,
aquivalent, 3 6 ain, 36 sec,
Rabbit 16 satisarum produced in 4 4 min,. 55 sac,
response to 60 micrograms PSP 5 5 min, 33 sec,
aquivalent. 6 6 min, 0 sec,
Rabbit 20 antisarum produced in 7 6 min, 38 sac,
response to 45 micrograms PSP 8 5 min, 30 sec,
squivalent, 9 6 min, 15 sec,
10 5 min, 29 sac,
Sterils distilled water i1 6 min, 35 sec,
12 4 min, 33 sac,

(a) Mice received two 1.0 ml, I,P, injections of serum; 1.0 ml. 24 hours prior
to challenge followed by an additional 1,0 ml, dose & hours prtor to
challengs,

(b) Mice warea challenged by I.P. injection of 1.0 ml, of aqueous solution of
PSP containing approximately 0,299 micrograms per ml,
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Table VI1II

Influence of Temperature and Acid Hydrolysis of Saline
Extiacts of Toxic Clam Siphons

Weight Toxicity of Toxicity of % of Potential
Siphon Temperature Unacidified Acid Hydrolyzed Toxicity in
Tissue of Extraction Extract Extract.: Unacidified Extract
2,10 g. 25-30° C. 1,31 ug rSp/ml 1.77 ug PSP/ml 73
2,68 g. 0-5° ¢, 1.72 pg. PSP/ml 2,32 pg PSP/ml 7%
3.14 g. 0-5°* cC. 2,09 ug PSP/ml 2,66 pg PSP/ml 78
Table 1¥
Influenca of pH and Time on the Concenktration of PSP
Calsulatad Lrcm HOUse DAGEsERY
Bolution A $olution B __Solution C
Tima PSP at pH 4,50 PSP at pH 7.25 Solution B Acidified
{n Days
] 13.2 pg/ml 13,3 ug/ml -
1 13.2 pg/ml 10.4 ug/ml -
10 13,6 pg/ml . 103 ug/mt -
17 - 10:6 ug/ml 12,1 pg/ml

io
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